The structural use of composites in engineering from the 1980’s. by Thorne, A.M.
  
 
University of Surrey 
Department of Civil and Environmental Engineering 
 
 
 
 
 
 
 
 
The Structural Use of Composites 
in Engineering from the 1980’s 
 
Submitted by 
 
Anthony Martin Thorne 
 
 
Submitted for the  
 
Degree of Doctor of Philosophy (PhD) to Members of Staff of the University on 
the basis of Published Work 
  
 0 
 
 
 
 
 
 
 
 
 
 
 
 
 
This work is dedicated to my mentor and friend Professor Len Hollaway.  Sadly he is 
no longer with us. 
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The application is based on works carried out in 5 distinct phases throughout a career 
at the University of Surrey spanning 36 years but with a 20 month gap in 1982 where 
I worked at Wimpey Laboratories undertaking research work on lightweight concretes.  
Initially, I was employed on an EPSRC NETCEM contract awarded to Prof Dave 
Hannant and Dr Jeff Keer where I developed and tested a replica of the Big 6 
asbestos cement sheet.  There was then a period where I was then employed on an 
advanced polymer composites contract awarded to Prof Len Hollaway.  Although I 
had no specific technical knowledge of advanced polymer composites at this time I 
did have considerable expertise in conventional engineering materials and in 
experimental techniques.  Within the period of this contract I gained sufficient 
knowledge and understanding to co-author a follow up contract.  Additionally, I was 
able to contribute to the supervision of experimental techniques and the numerical 
modelling of structures undertaken by the PhD students in the research group at that 
time.  Once taken on as a member of staff, albeit on a contractual basis, I undertook 
supervision and co-supervision of contracts that I had co-authored.  I also applied for 
EPSRC starter funding available at the time.  Whilst the application was not 
successful, Prof Len Hollaway and I were invited to take the principles of the 
application for reinforcing and strengthening conventional construction materials 
further and to expand them into a full application where we were subsequently 
awarded an EPSRC contract.  Prof Len Hollaway and I were also requested by Prof 
Chris Clayton (then Head of Civil Engineering) to include other members of staff onto 
our contract applications.  The first application included Prof Gerry Parke (then 
Reader in the Department of Civil Engineering) and the second application included a 
new member of staff Dr Toula Onoufriou (Reader in the Department of Civil 
Engineering).  Both EPSRC applications were successful and resulted in fruitful 
contracts.  We further included other new members of staff, albeit not successfully, on 
EPSRC applications for novel composite concrete beam configurations for which I 
took the principal investigator roll.  I have since taken a proactive roll in investigating 
new areas of research, firstly with a PhD studentship in Electronic Engineering with 
Prof Graham Reed (then Reader in Silicon Wave Guide Applications in the 
Department of Electronic and Electrical Engineering) and then with the Composites 
Group in the Materials Department.  This link with Prof Steve Ogin incorporated 
Graham’s expertise for our investigations into measurements in composite materials 
and then damage detection in composite materials. 
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The major thrust in all of the work throughout this latter period of my career has been 
in the development and application of FRP composites through research into aspects 
of applied physics, optoelectronics, materials science and engineering and structural 
mechanics.  It has been made possible through grants and contracts to which I have 
acted as co-investigator and co-supervisor of PhD students.  This has been through 
both my own research effort and through my participation in an inter-disciplinary 
research group of staff in the Faculty of Engineering and Physical Sciences spanning 
across the underpinning engineering disciplines. For the first 16 years, I was the 
primary member of this group with specific expertise in numerical modelling and 
simulation of engineering structures under mechanical and environmental loading 
conditions.  Whilst I have been the primary lead in these areas over this period it has 
always been necessary to choose the Principal Investigator carefully to suit the funds 
applied for.  In this early stage of the development into the research area we have 
been investigating fundamental materials research based on the formative crack 
density work conducted by Prof Steve Ogin, Prof Paul Smith and Dr Lynne Boniface.  
It was thus necessary to install Steve as the Principal Investigator over either Graham 
or myself for the applications to be successful.   
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RESEARCH SUPERVISION 
 
Co-supervision of the following staff and students on their contracts and studentships 
 Research Officers    
 Richard Quantrill 1993-1996 Elena Barton 1997-2000 
 Holger Garden 1994-1997 Jon Hulatt 1998-2002 
 Lee Canning 1996-1999   
     
 PhD Students    
 Jing Lui 1996-1998   
 
Co-supervision of the following staff and students for their PhD degree 
 PhD Supervision    
 Marios Hadjiprocopiou 1993-1996 Hongrui Wang  2000-2003 
 Lee Canning 1996-2001 Mauro Ussorio 2002-2004 
 Elena Barton 1997-2001 Jayanthi Palaniappan 2004-2008 
 Jon Hulatt 1998-2002 Toby Capell 2007-2011 
 
CONTRACT INCOME 
Income value of all the contracts I have worked on, supervised or co-
supervised 
£1.47 million 
Income value of the contracts that I have supervised or co-supervised  £1.41 million 
Value of the contracts applied for that were not awarded £2.71 million 
 
Period 1 1980-1982 
 
The first period from 1980 to 1982 I was working with Dr Jeff Keer on the Prof Dave 
Hannant/University of Surrey held patent for NETCEM.  During this period I produced 
a mould to manufacture the equivalent of the Asbestos Big 6 sheet configuration.  
This sheet was the main non-metallic roofing sheet at this time and there were 
concerns over asbestosis.  The sheets were available to cover 3feet 4inches, so 
slightly larger, and were available in lengths from 4 feet to 10 feet.  I designed the 
testing frame and measurement systems to test the Big 6 sheet and the NETCEM 
equivalent, tested the sheets and made comparative studies. Paper 1 in the list of 
papers presented for this award was published based on the output of the research 
investigation.  The key findings of this research were that the sheet failed only 
through excessive deflection that was permanent although it could still take the 
design load.  The asbestos sheet had a brittle failure resulting in collapse of the 
sheet.  The patent was taken up by an Italian company and forms the basis of cement 
roofing sheets available on the market today. 
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Period 2 1986-1990 
 
The second period I was working under Prof Len Hollaway on two contracts 
concerned with polymer composite structures in space for the then RAE, 
Farnborough.  Two final contract reports were written for the RAE research work but 
due to the sensitive nature of the work carried out, only two general journal papers 
(numbers 2 and 3 from the list of papers presented for the award) and two conference 
papers were authorised to be published (numbers 3 and 4 from the all publications 
list).  I was the Research Assistant on the first contract under the guidance of Prof 
Len Hollaway and the staff of the Space Department at Farnborough.  I designed the 
testing programme both in the laboratory at the University and in the small Solar 
Simulation facility in the Space Department at the RAE, Farnborough.  I computerised 
the Instron testing machine to enable me to classify the structural properties of the 
carbon fibre tubes associated with the contract.  During the period of the first contract 
I assisted Prof Len Hollaway with the application for the second contract on which I 
was to work.  At the time Prof Len Hollaway had 4 PhD students investigating the 
space related uses of Carbon Fibre Reinforced Polymer (CFRP) deployable antenna 
reflector systems.  As part of the second contract we were able to combine aspects of 
their work into the testing I designed to be carried out in the large Solar Simulation 
chamber in the Space Facility.  We were able to use the facilities of the RAE Space 
Centre at no additional cost to the two contracts.  Whilst during the first contract this 
involved temperature cycling of small samples of composite material in the small 
0.5m diameter vacuum chamber, the second contract also involved the use of the 
large 2.5m diameter 3.5m long Solar Simulation Chamber.  The small chamber 
achieved the first stage of vacuum with rotary and diffusion pumps with the desired 
vacuum achieved by cooling the shrouds with liquid nitrogen.  A loading frame was 
designed so that loaded and unloaded specimens could be temperature cycled under 
high vacuum (10-1 torr).  The hot cycle was achieved with heating pads on the inner 
face of the chamber.  6 preliminary tests were conducted in the chamber to define the 
temperature range and the cycle period that it was possible to achieve.  Two long 
term tests were then conducted. The first was a 16 day test duration where the 
specimens were temperature cycled between -950C to + 500C.  The second was a 
test over a 36 day period but involved 2 lots of 7 day cycling with a 22 day rest period 
in the middle.  An improved vacuum was achieved by daily roughing (vacuum 
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pumping) during the 22 day rest period.  All of the testing in the RAE Space Facility 
required considerable input from the RAE Space Centre staff as well as the use of the 
vacuum chamber and necessary ancillaries.  This considerable cost was budgeted by 
the Space Centre at RAE and was in addition to the contract price awarded to the 
University.  The additional staff and facility costs were more generous for the second 
contract where four sessions of over a week duration in each case were completed 
that required 24 hour manning.  Whilst the actual testing took just over 3 days to 
complete the 2.1 m diameter 3.5 m long Solar Simulation Chamber first had to 
achieve the desired vacuum before the test and then had to return to atmospheric 
conditions to retrieve the specimens.  Roughing pumps and then liquid nitrogen 
pumped through the shrouds achieved the desired vacuum to enable the cryogenic 
pumps to be switched on to get the chamber to achieve operational status for Solar 
Simulation to commence.  The solar simulation hot cycle was achieved using Zenon 
Arc lamps.  These had to be switched on for the period of the test as they could only 
be switched on and off a set number of times.  Water cooled thick steel shutters 
covered the impurity free glass portals into the chamber during the dark phase of the 
test.  As well as temperature cycling and temperature monitoring dynamic 
investigations were carried out on a 9 noded 21 member tetrahedral truss suspended 
in a free-free condition.  This was a new facility at the RAE.  During the testing the 
temperature variation within the chamber and the time taken to achieve the hot cycle 
and the cold cycle was determined for our specimens.  The influence of the large 
thermal mass of the stinger used to support the large specimen structures to be 
tested within the chamber was also investigated.  Prof Len Hollaway and I were 
invited to bid for a third contract and this was in the final stages of approval in 
Whitehall when the government decided to stop interest in the area.  Ironically, this 
was in part due to the invention of Prof Alf Adams where his discovery enabled a fibre 
optic cable to be laid across the Atlantic thus negating the need for large antenna 
reflectors for telecommunications.  This was the basis for the proposal and it was no 
longer needed.  Contemporaneously, I was in the process of completing an MPhil on 
soil-structure interaction under the guidance of the late Prof Noel Simons and Prof 
Chris Clayton entitled “Design and Performance of Two Piled Raft Foundations”.  I 
was awarded the MPhil in 1991. 
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I should have used these two contracts with RAE as a basis for a PhD but, as I was 
registered for the MPhil on Soil Structure Interaction, this didn’t happen. However, it 
became clear that in terms of my research interest and future direction, FRP was to 
play a central role, as will be apparent from the detail presented below.   
 
High Technology Thermoplastic Polymers Reinforced with Fibres for Space 
Structures. 1985-1987. Value £59000. 
An extension to the above contract. 1987-1990. Value £110000.  
 
Don Sparry and Darren York both received PhD’s in 1992 where some of the testing 
was carried out as part of the 2 contracts.  
 
The key impacts resulting from this work were that carbon fibre materials were 
capable of surviving the extreme temperatures of space.  The self-deploying joint 
developed during the contract was developed further and flew successfully deploying 
an antenna reflector on a French satellite.  Paul Fanning’s PhD was awarded in 1993 
based on the work to develop the self-deploying antenna reflector. 
 
Period 3 1990-2002 
The third period was when I collaborated with Prof Len Hollaway undertaking 
research into the use of advanced polymer fibre composites technology for the built 
environment.  We supervised a number of PhD students during this period, James 
Lee, Richard Quantrill, Holger Garden, Lee Canning and Jonathan Hulatt.  Along with 
the 5 PhD’s awarded there were 14 journal papers (numbers 4-5, 8, 10-16 and 19-22) 
and 10 conference papers published (numbers 5, 7-8, 11-13, 16 and 18-20). Part of 
this work was to do with the characterisation of a GFRP unit known as the Maunsell 
plank (EPSRC/DTp/LlNK "Use of Advanced Composites in Highway Structures", 
duration 18 months, value £65000).  The Maunsell Plank is a pultruded section and 
was subsequently successfully used on the Aberfeldy Bridge, Bonds Mill Canal 
Bridge and many other enclosure schemes.  I designed the support system and the 
steelwork necessary to undertake an environmental creep test for nine months on two 
18 m long beams.  The beams were fabricated from 10 Maunsell planks and loaded 
back to back. I was in charge of the erection of the two beams on site having 
specified the beam lifts and the erection procedure for the loading steelwork and 
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loading and measurement equipment.  This work culminated in the laboratory testing 
to failure of one of the two beams cut to a length of 12m.  A second contact was won 
by the Research Group to compressively load a full size section of the fabricated 
beam (EPSRC Studentship "Long Term Loading of Composite Bridge Box Beams"). 
James Lee undertook the laboratory compression load tests and verified these results 
by FE modelling.  Two fabricated beams were fitted side by side and were installed at 
Bonds Mill, Gloucestershire as a lift bridge over a canal.  This bridge was monitored 
for one year after construction.  James Lee received his PhD in 1997 based on this 
work.  At the same time we had two contracts to plate bond concrete beams.  One, an 
EPSRC grant ("Strengthening of RC Beams with Composites", value £129656 
completed Sept 96), included Prof Gerry Parke (then Reader in the Department) on 
the plate bonding of concrete beams.  Prof Len Hollaway and I designed the testing 
regimes to determine failure mechanisms for the beams along with the ideal thickness 
of adhesive.  We also designed and developed a system to prestress the beams with 
a carbon fibre plate, a first in the UK.  The fundamental plate bonding techniques had 
been initially developed in Switzerland.  Work was further developed in the States 
where some initial work on prestressing had taken place.  The group’s findings for 
plate bonded and prestressed plate bonded beams were then applied to a number of 
degraded beams removed from a By-pass bridge structure provided by Oxford 
County Council.  The DTI link scheme to enable this work to be undertaken was a 
joint contract with five partners and two academic institutions, Surrey and Oxford 
Brookes.  Surrey and Oxford Brookes had put in two separate bids but for contractual 
efficiency DTI asked us to work together (EPSRC/DTI/LINK scheme "Strengthening 
of Bridges using Polymeric Composite Materials", value £63000).  Oxford Brookes 
had made an application to develop and characterise the adhesive used to connect 
the carbon plates to the beams and Surrey’s application was to develop prestressing 
a carbon fibre plate and then to define the failure mechanisms of both prestressed 
and normally plated beams of different sizes leading up to full size beam tests.   This 
testing of the large beams was carried out at a site provided by Oxford CC by Oxford 
Brookes University team under the direction of Dr Alan Hutchinson.  However, at 
Surrey we developed the anchorage methods and characterised the failure 
mechanisms on 1m, 1.5m and 5m beams in the laboratory to enable the testing of the 
Oxford CC 18m beams.  Richard Quantrill received his PhD in 1996 based on the 
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EPSRC grant and Holger Garden received his PhD in 1997 based on the 
EPSRC/DTI/LINK scheme. 
 
The key impacts of these works were the use of carbon fibre systems in 
strengthening projects and the development of a prestressing system.  Both systems 
are now used commercially.  
 
Prof Len Hollaway and I then developed a composite concrete composite beam and 
successfully characterised and analysed the beam unit.  The EPSRC grant 
(“Innovative polymer composite-concrete units”, value £180000 completed June 
1999) included Dr Toula Onoufriou (Reader in the Department of Civil Engineering) 
who the Head of Department had requested we involve, as we had with Professor 
Gerry Parke.  This concept was further developed in a European Brite Euram contract 
(“The Economic Use of Advanced Polymer Composites with Concrete in Structures” 
COMPCON, duration 40 months, value £88604) where we demonstrated the 
capabilities of a more commercially minded unit.  The proof of concept for the full size 
manufacturing on site was undertaken by two contractors in the UK (Taylor Woodrow) 
and Spain (Dragados). Both contractors manufactured one full size beam (15 m in 
length) and tested both beams to failure.  Not only was I involved in the day to day 
supervision and problem solving for the contracts but, in addition, it became 
necessary for the research group to have our own FE facility due to the removal of 
the main central University high performance computing provision.  I undertook to 
support the system and advise the students on their initial FE undertakings.  During 
this period the combined experience and expertise of Prof Len Hollaway and myself 
allowed for brainstorming with the appropriate student to resolve and overcome 
experimental and numerical difficulties to obtain successful solutions.  This included 
development work with the materials supplier, Advanced Composites, for suitable 
prepreg materials for construction solutions.  This included the development of both 
0/90 glass prepregs and unidirectional carbon prepregs.  As the prepregs became 
wider for use on full size beams the unidirectional carbon prepregs were developed 
as 90/10 prepregs to stop the prepreg separating whilst laying them up.  This 
development was necessary to produce prepregs suitable for Civil Engineering 
applications as opposed to Aviation or Formula 1 applications where ply thicknesses 
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of tenths of millimetres were the norm and the Civil applications required thicknesses 
of millimetre sizes.  Apart from the testing regime and the analytical requirements I 
was also heavily involved in the prototype design and the final design of the mould 
and subsequent release requirements. I was additionally involved in the design and 
manufacture of a suitable oven and vacuum bagging facility as well as developing the 
layup techniques to enable the unidirectional carbon to be interleaved successfully 
with the ± 45 GFRP layup that held the carbon in place whilst forming the web and 
the permanent former for the concrete.  These techniques to interleave the carbon 
fibre were later used with the 90/10 carbon prepregs when the 15m beams were 
manufactured for testing. Finally, containment of the concrete was investigated that 
enabled a balanced section where the concrete and the carbon fibre failed 
simultaneously when testing in 4 point bending. 
Lee Canning received a PhD in 2001 based on the EPSRC grant and Jonathan Hulatt 
received a PhD in 2002 based on the Brite Euram contract. 
As well as the proof-of-concept to manufacture full size beams, the key impacts 
achieved in these works was in the development of the thicker low temperature cure 
prepregs necessary for undertaking commercial work in the built environment.  Lee 
Canning also joined the consultant Mouchell and developed commercial schemes to 
strengthen structures. 
 
From 2001 to 2004 Prof Len Hollaway, Prof Marios Chryssathopoulos, Prof Paul 
Smith, Prof Steve Ogin and myself along with academics from Southampton 
University were funded by the EPSRC to set up the network concerned with 
Advanced Polymer Composites for Structural Applications (CoSACNet).  This 
resulted in two initial conferences; the first in Southampton ACIC 2002 (Advanced 
Composites in Construction) in their Golden Jubilee year and the second ACIC 2004 
held at the University of Surrey.  CoSACNet was subsequently incorporated into the 
Network Group for Composites in Construction (NGCC), co-ordinated by the Building 
Research Establishment. 
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Period 4 1994-1997 
 
The fourth period involved an interdisciplinary collaboration between Prof Len 
Hollaway, myself and Prof Graham Reed supervising a PhD student, Marios 
Hadjipricopiou, undertaking a study on the physical impact of introducing a “Smart 
Sensor” into a structural unit.  Along with the PhD being awarded there were 4 journal 
papers (numbers 5-7 and 9) and 2 conference papers published (6 and 9). As part of 
the studentship I was awarded pump priming funding to supplement equipment 
purchase.  Two contracts from Bell Northern Research of £10000 and £14000 
supported the studentship.  This included the use of their laboratory space and the 
loan of a spectrum analyser and fusion splicer.   It was clear from the literature of the 
time that there was a proliferation of sensors capable of detecting strain and/or 
temperature that were looking for a purpose.  It was also particularly clear at the time, 
and is still of concern, that the optical fibre was very much greater diameter than the 
glass fibres in a GFRP composite or the carbon fibres in a CFRP composite.  It was 
on these lines that we embarked on the research to determine what factors to do with 
the optical fibre inclusion would influence the affect it had on its host material.  During 
this investigation we tested a sensor embedded in a coupon and then in the glue line 
of a plate bonded concrete beam.  It was during the latter experiment that we 
recorded anomalies in the response of the sensor at a strain level about that 
expected for cracking to have occurred in the glue line. It was this suspected cracking 
that led us to investigate the use of optical sensors for damage detection as reported 
below.  This discovery was particularly relevant at the time as it was in the early years 
of investigation into what are now termed “smart structures”.  The concept and 
potential had been around for a few years but the practicalities were in their infancy.  
At one end of the spectrum were those that thought the inclusions obscured realities 
through the formation of resin rich lenses around the included fibre as well there 
being concerns about the size of the inclusion in relation to the size of the reinforcing 
fibres.  At the other end of the spectrum the US Air Force was flying a carbon fibre 
wing with a number of sensors monitoring the wing’s behaviour in flight.  Works on 
how to include the sensor into the manufacturing process have resolved many of 
these issues. 
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The key impact of this work was that we demonstrated ideal makeup of the coating 
material to the optical fibre and that we could measure strain reliably with our simple 
sensor. 
 
Marios Hadjipricopiou received his PhD in 1997 based upon this work. 
 
Period 5 1997 to 2012 
 
The fifth period is an interdisciplinary collaboration with Prof Steve Ogin, Prof Graham 
Reed and myself supervising a number of PhD students, Elenor Barton, Hongrui 
Wang, Mauro Ussoriu (MPhil[Surrey]), Jayanthi Palaniappan and Toby Capel.  This 
interdisciplinary research was picked up upon when I met with Prof Steve Ogin in the 
Materials Department because we were looking at how we could combine my 
materials/structural background, including FE analysis, with Steve’s materials/physics 
background.  Having looked at a number of areas that Prof Len Hollaway and I had 
pursued it was the area of potential damage detection that we homed in upon and 
then invited Prof Graham Reed to join us in applying for a research proposal with his 
integrated optics background that was used in the research study for Marios 
Hadjipricopiou above.  This collaboration and subsequent proposal was funded by 
EPSRC (“Damage Monitoring in Composite Materials Using Optical Fibres”, value 
£163000).  The research initially involved the more basic integrating sensor that we 
had used in the above study with Marios as the PhD student but has since involved 
studies on damage detection in composite structures utilising both Bragg and Chirped 
Bragg Fibre Optic gratings to detect specifically the first crack and then the first crack 
and its location. This work had simultaneously been reported by Takeda and his 
research team in Japan for CFRP.  However, with our initial studies using the 
transparent CFRP composite utilised by Prof Paul Smith and Prof Steve Ogin to 
characterise damage in composite materials, we were able to demonstrate where the 
damage occurred in the composite in relation to the obtained signal as well as when it 
occurred in relation to the signal.  More latterly we have studied disbond in jointed 
structures where we have been able to locate the position of the growth of the 
disbond as well as the initiation.  Weekly or biweekly meetings with the students 
enabled the team to recognise and interpret an event on the signal.  XCareful 
repetition of the experimentation then allowed replication in other specimens to 
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substantiate our findings.  More latterly, with Prof Graham Reed being less available, 
this necessitated Steve Ogin and me interpreting the optics and seeking confirmation 
of our thinking later with Graham when he was available.  Very often, it has only been 
through the discussion of the optical output that we have been able between us to 
recognise the characteristic in the reflected spectrum, to then demonstrate its 
repeatability in other specimens and then analytically confirm this through a 
combination of FE analysis and optical analysis in the commercial package 
Optigrating. These techniques were then employed in the detection of damage in 
overlap joints of carbon and metal and to further look for inter ply defects.  Along with 
an MPhil and 4 PhD’s to date, the studies have resulted in a patent, 13 journal papers 
(17-18 and 23-34) and 21conference papers (10, 14-15, 17, 21-34 and 36-38). 
 
Elenor Barton received her PhD in 2000 from the work carried out from the EPSRC 
grant.  Hongrui Wang received his PhD in 2003 from the work completed on an ORS 
studentship “The use of a polarimetric sensor to detect matrix cracking damage in 
composite laminates”.  Mauro Ussorio completed his MPhil on a Collaborative/School 
studentship “Development of matrix cracks in cross-ply laminates under bending and 
their detection using FBG gratings”.  The collaboration was with the University of 
Naples where Mauro subsequently was awarded his PhD. Jayanthi Palaniappan 
received her PhD in 2008 from the work carried out on an ORS studentship “The use 
of a CFBG sensor for detecting damage in composite laminates and adhesively 
bonded joints”.  Toby Capell was awarded his PhD from the work carried out on an 
EPSRC studentship  “Applications of embedded chirped fibre Bragg grating sensors 
for damage and defect detection in composites and composite bonded joints”.   
 
As a result of the works above we received industrial funding from Astrium in 2009 on 
which Toby worked “Detection of disbonding in adhesively bonded launcher structural 
joints” value £239,063.  Prof Andy Crocombe joined Steve, Graham and myself on 
this contract that ran to 2012. 
 
The key impacts of this combined work has been to determine where and when a 
crack initiates in a composite material and then identifying cracking in structures 
made of these materials. 
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The list of the papers and reports I have published over the years is presented on the 
following pages.  The conference paper numbers mentioned in the body of the work 
above are taken from this list.  There then follows the relevant journal publications in 
full on which this application is based and the journal paper numbers mentioned in the 
body of the work above are form this list. 
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All Publications 
 
Most of my publications are joint authorship.  It is the case in general that we have 
always considered that the academics make an equal contribution to the publication.   
 
Reports 
1982 
1) Thorne AM and Keer JG 
 "Tests on Netcem and Asbestos-Cement Corrugated Sheets" 
  University of Surrey Internal Report May 1982. 
 
1987 
2) Hollaway LC and Thorne AM 
 "High Technology Thermoplastic Polymers Reinforced with Fibres for Space 
Structures Applications".  RAE MOD (PE) Contract No. A57A/1733 Report. 
1987. 
 
1990 
3) Hollaway LC, Thorne AM and Rankin I 
"High Technology Thermo-Plastic Polymers Reinforced with Fibres for Space 
Applications"  RAE BNSC Contract No. 4064/107/RAE/R(F)/BNSC Report 
1990 
 
Refereed Conferences 
1984 
1) Keer JG and Thorne AM 
  "Performance of Polypropylene Reinforced Cement Sheeting Elements" 
  Proc. A.C.I. International Symposium on Fibre Reinforced Cement, Detroit, 
1984 pp  213-231.   SP 81-10 (Paper presented at the conference in 
Detroit, September 1982  by Keer JG) 
 
2) Clayton CRI, Simons NE, Carvalho L and Thorne AM 
  "Differential Settlements over a Heavily Loaded Foundation Slab" 
  Soil-Structure Interaction Symposium November 1984 I.Struct.E & I.C.E 
  pp 29-31 
 
1987 
3) Hollaway LC and Thorne AM 
 "A Composite Structural System for a Large Collapsible Space Antenna" 
4th International Conference on Composite Structures. Paisley 1987 pp 1.30-
1.44. 
 
 
1990 
4) Thorne AM and Hollaway LC 
"High Technology Carbon-Fibre/Polyethersulphone Composite for Space 
Applications"  Space Applications of Advanced Structural Materials, 
Proceedings of an International Symposium organised by the European Space 
Agency and held at ESTEC, Noordwijk, The Netherlands, 21-23 March 1990. 
pp 207-213 
 
1993 
5) Hollaway LC, Lee J, Thorne AM and Head P 
 "Structural and In-Service Characteristics of a Polymer Composite Cellular 
Box Beam for Highway Structures"  Second International Conference on 
Bridge Management, April 18-21, pp 155-169, 1993 
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1995 
6) Hadjiprocopiou M, Reed GT, Hollaway L and Thorne AM 
"Optimisation of Coating Properties for Fibre Optic Smart Structures using 
Finite Element Analysis" North American Conference on Smart Structures and 
Materials, 26th Feb to 3rd March 1995, San Diego.  Proceedings to be 
published. 
 
7) Quantrill RJ, Hollaway LC, Thorne AM and Parke GAR 
“Preliminary Research on the Strengthening of Reinforced Concrete Beams 
Using GRP". Proc. 2nd Int Symp `Non-metallic Reinforcement for Concrete 
Structures' (FRPRCS-2) Ed L. Taerwe Pub E& FN Spoon pp 541-550.  1995  
(Sym held in Ghent Belgium 23-25 August 1995) 
 
1996 
8)  Garden HN, Hollaway L, Thorne A and Parke G 
  "A Parameter Study of the Strengthening of Reinforced Concrete Beams with 
Bonded Composites".  3rd Int Conf on Bridge Management 1996. 
 
1999 
9) Thorne AM, Hadjiprocopiou M, Reed GT and Hollaway L 
“Design of “Smart” Structures to Minimise Stresses Induced by Embedded Fibre 
Sensors”, Sensors and Actuators, Proceedings of a Conference held at the 
Manchester Business School, Institute of Materials Conference, pp30-45, 15-16th  July 
1996, Published 1999  
ISBN 1 86125 089 4 
 
10) Barton EN, Ogin SL, Thorne AM and Reed GT 
“On Minimising the Obtrusivity of an Optical Fibre Sensor with respect to 
Matrix Cracking.”  ICCM 12 Paris, July 1999 available on CD 
 
11) Canning L, Hollaway L and Thorne AM 
“The Analysis of an Advanced Polymer Composite/Concrete Beam”.  8th 
International Conference Structural Faults + Repair 99, London, UK, 13-15 
July 1999  ISBN  0-947644-41-5  (on cd) 
 
12) Hollaway LC, Canning L and Thorne AM 
“An Investigation into the Load Characteristics of a Unique Advanced 
Composite/Concrete Beam”.  Composites and Plastics in Construction, BRE, 
16th – 18th November 1999,  paper 10 
 
2000 
13) Hulatt J, Hollaway L and Thorne A 
“Characteristics of composite concrete beams” Bridge Management 4, 2000, 
Thomas Telford, pp 483-491 ISBN: 0 7277 2854 7 
 
14) Ogin SL, Barton EN, Thorne AM and Reed GT 
"The interaction between an optical fibre sensor and matrix cracks in a composite 
laminate," proceedings of the Fourth Israel Symposium on Composite Materials, 11th  
April 2000, Technion, Haifa, Israel (Abstracts only). 
 
15) Barton EN, Ogin SL, Thorne AM and Reed GT 
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